This paper addresses the Special Issue call for Australian examples of innovative management systems that enable the production of successful products by drawing on a single case study: medical device manufacturer Cochlear. Through qualitative case study methodology, we examine the human resource management practices that complemented the implementation of lean manufacturing principles. We argue that in their implementation, Cochlears management team enriched the traditional understanding of lean and its focus on waste reduction, low cost and quality assurance by adopting people management practices as an integrated component of the overall management capability which allowed their people to grow and develop. The combination of lean and HR practices transformed Cochlear to a high-performance work system and positively impacted production processes and output. By examining a medical device manufacturer, an underresearched sector, our paper expands existing literature on lean manufacturing and provides implications for practitioners.
Introduction
Over the past decade, Australia has seen a significant decline in productivity growth. According to a recent report by the Grattan Institute (2011), labour productivity for the Australian economy grew at an average of 1.5 per cent per annum over 2000-2010 compared with 2.1 per cent per annum over 1990-2000. This downward trend has triggered a debate in government, industry and academic circles, with stakeholders devoting time and resources in attempts to unearth the reasons behind such an alarming trend (see for example Green, Toner and Agarwal, 2012) . The manufacturing industry features prominently in this debate, as it employs just under one million workers in Australia (Creighton, 2012) and as such makes "a substantial contribution to output, employment, productivity, exports, and hence economic growth" (Green et al., 2009, p. 10) . A recent report released by the Prime Minister's Manufacturing Taskforce (Department of Innovation, Industry, Science and Research, 2012) sees Australia's future tied to manufacturing as that makes large direct and indirect contributions to national output, employment, investment and innovation. However, recently Australia's manufacturing capacity has been in decline, especially in the automotive sector, with Samson and Gloet (2013) highlighting that imports from China and elsewhere are increasing partly due to the high Australian dollar and relatively high wages. These pressures have placed manufacturers at a encouraged the separation of "thinking from doing" through centralising decision-making at the top of the organisational pyramid. On the contrary, lean manufacturing argues for the involvement of production workers in decision-making through quality circles or other types of problem-solving groups and for raising their skills through training. Previous research has emphasised the importance of people in the successful implementation of lean: for example, Bhasin and Burcher (2006) drawing on literature on lean philosophy (e.g. Allen, 1997; Philips, 2002) , argue that communication, teamwork and leadership are constant debates for a lean organisation to have, and a lack of those would lead to the failure of the lean system.
Communication is highlighted as paramount in this regard, with Utley, Westbrook and Turner (1997, cited in Bhasin and Burcher, 2006, p 65 ) recommending a change of focus "from controlling to helping; from evaluating to empowering; from directing to coaching; and from planning to listening". As such, strategic human resource management becomes critical for lean practices to work (Pakdill and Leonard, 2014) , a point made as early as 1995 when
Forrester highlighted the role that HR practitioners could play in ensuring synergy between lean and people practices: "The whole process becomes a more people-centred one, with employees becoming more involved and flexible. In its simplest terms lean production has to be a people-driven process, because only the employees can identify ways of improving the existing process or product" (1995, p 22) .
Some commentators (for example Applebaum et al., 2000) called these new work systems High Performance Work Systems (HPWSs). While there are various definitions of HPWS as well as other acronyms that are used interchangeably (for instance High Involvement Management (HIM), High Involvement Work Systems (HIWSs) and High Commitment Management (HCM)), the core of HPWSs in manufacturing is that "work is organised to permit front line workers to participate in decisions that alter organisational routines" (Applebaum et al., 2000, p. 7) . Thus, while lean manufacturing and HPWS are certainly not synonymous, they both emphasise people management. HR academics have been arguing for over a decade that adopting HPWS principles and practices leads to higher organisational performance (e.g. Bailey et al., 2001; Becker and Gerhart, 1996; Gittell et al., 2010; Huselid, 1995; Ichniowski et al., 1996; Ramsey et al., 2000) . Patterson, West, Lawthom and Nickell (1997) in a study conducted through the Institute of Personnel and Development in the UK found that there is a strong correlation between HRM practices and organisational profitability and productivity. In their report the authors emphasised the importance of selection, induction, training and appraisal as the most significant factors. HRM practices have also been found to explain performance differences in airlines (Gittell, 2001) , high tech firms (Collins and Clark, 2003) , call centres (Batt, 1999) , steel-finishing lines (Ichniniowski et al., 1997) , and banks (Richard and Johnson, 2004) . However, the exact process through which HPWS practices contribute to organisational performance is a matter of debate with scholars now starting to explore the variables that mediate their relationship. For example, Evans and Davis (2005) argued that the relationship is mediated through internal social structures an argument shared by Gitell et al. (2010) who highlighted interactions between employees as the mediator. On the other hand, Beltran-Martin et al. (2008) argue that human resource flexibility is the mediating factor. There are two caveats that need to be made here. First, scholars (e.g. Batt, 1999; Dunlop and Weil, 1996; Gollan and Davis, 1999; Ichniowski et al., 1997; MacDuffie, 1995) have maintained that it is not the individual HRM practices that lead to superior performance but their combined effect. Arthur (1994) , for example, argues for the need to adopt coherent systems of practice so as to capture the complementarities among the different components of an HPWS. Second, for HPWS to function and reap the benefits it claims to result into, the HR function cannot be seen as peripheral but rather as a strategic partner (Ulrich, 1998) .
Therefore, for lean manufacturing to succeed, it needs to invest in the Human Resource Management (HRM) practices that are highlighted as crucial in the HPWS literature, such as training, remuneration and self-managed teams (Applebaum et al., 2000; Gittell, Seidner and Wimbush, 2010; Pakdill and Leonard, 2014) . Investment in training allows employees to develop firm-related competencies which can be of technical nature or softer-skills that will allow the employee to actively participate in decision-making and engage in team building (Applebaum et al., 2000; MacDuffie, 1995; Youndt et al., 1996; Beltran-Martin, Roca-Puig, Escrig-Tena and Bou-Llusar, 2008) . These outcomes are better achieved in the context of selfmanaged work teams as these empower employees to work autonomously, have control over decisions traditionally reserved for managers (Manz & Sims, 1987) and develop their problemsolving skills (Applebaum et al., 2000) . In addition, performance-related remuneration, such as employee stock ownership and profit sharing, as well as non-monetary rewards such as giving challenging tasks to talented employees are encouraged in order to motivate employees both extrinsically and intrinsically and to give them the impetus to contribute to the success of the organisation (Beltran-Martin et al., 2008) . Finally, communication with employees has also been heralded as an important element of HPWSs. According to Applebaum et al. (2000) , employees in HPWSs are expected to be well-informed about the organisation and understand customer needs, ability predicated on communication within and between hierarchical levels.
Similarly, Evans and Davis (2005) argue that both vertical and horizontal communication channels are required in an HPWS so that employees have access to information and opportunities to express viewpoints. Communication can happen through numerous ways such as employee suggestion schemes, employee consultative committees and suggestion boxes so that employees have the opportunity to express their opinions about the company and its management (del Brio, Junquera and Ordiz, 2008) .
While people issues in the context of lean manufacturing have been examined extensively in the car industry (e.g. Adler, 1999; Babson, 1995; Robertson, 1996, 1997; Lewchuk et al., 2001 ) scholars have pointed out that the applicability of lean principles, including relevant HR practices, has not been examined to the same extent in other sectors, such as health care (Hines, Holweg and Rich, 2004) and medical device manufacturing (Brown, Eatock, Dixon, Meenan, and Anderson, 2008; Eatock, Dixon and Young, 2009 ). In fact, Tortorella and Fogliatto (2014) maintain that while scholars agree on the importance of HRM practices for lean implementation, little attention has been paid to those. Even less academic research has been conducted on medical manufacturers partly because the sector is relatively new and highly fragmented with most organisations falling into the Small-Medium category (Santos, 2013) . Thus, our paper seeks to add to this limited literature by examining the integration of lean production with HR practices in one of the most successful Australian medical manufacturers.
The remainder of this paper presents how Cochlear dealt with training, remuneration and communication practices in a consistent way that enabled their direct manufacturing operators to engage with the adoption of lean manufacturing. Before we do so, we present the company profile and the methodology we followed.
Company profile and Methodology
Cochlear is an Australian medical manufacturer, headquartered in Sydney, engaged in the production of devices for the hearing impaired. Their primary products are cochlear implants, which are a system of electronic components and software that are surgically inserted in the patient's mastoid bone. The patient wears an external speech processor which converts speech into a code of electrical impulses. This code is then transmitted to the implant via radio waves which also power the implant. The implant is connected to an array of electrodes that stimulate the cochlear nerve within the ear and the brain perceives these electrical impulses as sound. To produce a cochlear implant, six processes are followed: welding, moulding, helix, sort, cleaning and inspection (Senior VPHR). The primary sources of data for this case study included five semi-structured interviews and seven focus groups, which were conducted with Cochlear's staff members in the second half of 2009 (see table 1 for participants). Overall, we interviewed 26 individuals, with six being members of the leadership team and the rest engaged in production at various hierarchical levels (from team members to production engineers). We followed purposive sampling logic and identified individuals who could answer our questions; hence besides the CEO and the VPHR, the remaining employees and managers interviewed were directly engaged with the manufacturing department. Specifically, the employees were all employed in the production of electrode units, which is one of the three components of the Cochlear implant. Furthermore, in August 2012 we interviewed the Senior VPHR for a second time, so as to get an update about HR practices in Cochlear.
-INSERT TABLE 1 PARTICIPANT PROFILE HERETraditionally, to judge the quality of research, scholars use the concepts of reliability and validity: the former refers to the stability of findings, the latter the truthfulness of findings (Silverman, 2011) . While scholars are yet to agree on whether claims about reliability and validity can be made -or even, should be made -when evaluating qualitative research, we draw on Hammersley's (1990) criteria for judging case studies: plausibility; credibility; relevance. Plausibility asks whether a claim made for the case organisation is plausible; credibility whether the claim is based on evidence and; relevance whether the claim is relevant for knowledge. Similarly, Silverman (2011) argues that qualitative researchers should extensively document and report on their research strategy and analytical process to address concerns of reliability while drawing on analytical techniques identified in grounded theory such as constant comparison and deviant case analysis (Glaser and Strauss, 1967) , to address concerns about validity.
The interviews and the focus groups took place in Cochlear's offices and lasted from thirty minutes to one and a half hours. Interviews and focus groups were recorded and transcribed verbatim and the data was coded using NVIVO. When coding, researchers look for significant themes in the text such as repetitions, metaphors and analogies, similarities and differences between participants' claims as well as missing data or silences about topics that were expected to come up given the topic of discussion (Ryan and Bernard, 2003) . However, it is pertinent to note that the coding process was not linear but highly iterative as we moved back and forth main categories and subcategories. included any reference interviewees made to the informal, five-minute meetings that happen at the beginning of each shift where the day's tasks are discussed and last day's problems are explained. Similarly, the code Employee Consultative Committee includes references interviewees made to the ECC (see below) such as the topics discussed as well as how the ECC reps are selected. Later, we categorised these open codes to formal and informal types of communication, the former encompassing formally set institutions and the latter 'the day-today relations between supervisors and subordinates' (Heller et al., 1998, p. 15 ).
In addition, we utilised data triangulation 'explicitly searching for as many different data sources as possible' (Denzin 2009, p. 301) . Thus, supplementary material was reviewed, which was either publicly available or provided to us by the company's management. 
Results
This section will present the findings from the focus groups and interviews we conducted. We begin by briefly presenting the context and Cochlear's shift to lean manufacturing and continue with a presentation of the following HR practices: training & upskilling of staff; performance appraisal and remuneration; formal and informal communication. Our interpretation is supported by quotes from our interviewees, supplementary material listed above as well as publicly available information such as newspaper articles.
Context: The shift to lean manufacturing and the introduction of teams
In January 2006, Cochlear embarked on a significant change of their production system to be redesigned under lean manufacturing principles. The primary reason that led to the adoption of lean was the fact that Cochlear could not keep up with the growth in their business (Head of Manufacturing and Logistics 1 ) under the previous batch production system, in which each individual operator was responsible for an implant from start to finish. The implementation of lean at Cochlear was initially treated with scepticism from employees, as it was believed that "they were going to ask us for more (output)" (team leader). However, this perception largely changed by the time of our interviews in 2009 and the employees we talked to preferred the lean manufacturing system as it allowed them to be more efficient in the production line.
The Head of M&L argued that the previous work mode fostered an individualistic work culture.
As such, the first change that preceded lean practices in Cochlear was a re-organization from silo based operations to 'businesses within the business' (internal presentation). Operators were reorganized in smaller teams of eight instead of larger groups of forty and were cross trained to perform all tasks within the team (team member; Head of M&L). smaller teams led to significant benefits for Cochlear, especially with regards to solving problems on the production line. In the interviews, the enhanced ability to problem-solve was attributed to enhanced communication "between team members, between team members and team leaders, between team leaders and production managers" (production manager). In fact according to the Senior VP (Manufacturing), the reorganisation allowed team leaders to interact directly with the production engineers resulting in a significant exchange of knowledge and "in problems being solved by team leaders and team members when [before] everything used to go to an engineer". The same interviewee also mentioned that at the time, Cochlear was just starting to implement a Kaizen process whereby a team that was faced with a particular challenge or identified an opportunity for improvement "they might stop for a week, take that problem, work together on how they can solve it". Production engineers interviewed also agreed that problem solving was enhanced due to increased communication on the production floor. However, they went even further to argue that adopting staff suggestions was a mechanism for empowerment: "like all of us they [team leaders] like the attention. They like that you're coming to them for information, that you don't presume to know more than them, that you're saying: I need your experience to help us".
Needless to say, Cochlear did not rely solely on communication for problem solving, but put in place numerous checkpoints to ensure that product failures are kept to a minimum -such as introducing technology which measures hourly output, failures, machine breakdown and so on.
Importantly, this IT system links an operation to a particular individual which ensures accountability and speeds up problem solving. Team members explained: "it's really upsetting because we spend nearly one hour on a job and then [the electrode] is a reject and we really, really want to find out why".
As a result of these changes, production grew 95 per cent in five years, and yield increased from 67 per cent to 87 per cent (internal presentation). The Head of M&L was particularly proud of these achievements: "[with lean] we've come from a department that stops the organisation from growing, holds the organisation back, to a department, now, that is taking a much bigger role to the achieving of the organisational strategy'
Training and upskilling of staff
Conceptually, HPWSs draw on the Resource Based View of the firm (RBV) (Barney, 1991) which advocates functional flexibility in the workforce; in other words, employees are expected to be able to complete numerous diverse tasks under diverse circumstances or they are able to learn how to perform new tasks quickly (Wright & Snell, 1998 In addition, and due to the high proportion of migrant workers employed, Cochlear initiated an
English-language training program entitled WELL (Well Placed English Language Speakers).
A climate survey conducted in 2006 showed that employees spoke languages other than English in the workplace, which was problematic for management as "operators were unable to understand technical work instructions and terminology" (Senior VPHR). Given the strict regulatory framework Cochlear operates under, "the main driver was to make sure there's open communication and a common standard that everyone follows within the team" (Senior VPHR). The WELL program was thus initiated and "in the first year we had about 200 people participate" (HR professional, M&L). Cochlear continued to fund the program even after the government grant that initially paid for it was exhausted; even more importantly, staff were paid overtime to participate in the program (team leader). The primary benefit reported from this program was increased confidence: "most people who have gone through the program have come back and said we feel more confident now standing up and talking to our teams and our team leaders compared to before' (HR professional, M&L).
In our follow up interview, we asked if the WELL program was still continuing and indeed it was in the Brisbane operations as the Sydney contingent had already gone through it: "…in the selection process we're hiring people with much more (sic) English competence. So that particular program isn't necessarily what we have to invest in anymore" (Senior VPHR).
Performance appraisal and remuneration
In discussing remuneration practices in HPWSs, Pfeffer (1998) argued that these firms pay above market wage so as to increase commitment to the organisation's goals. This is true for
Cochlear employees who are paid forty five per cent above award wages (Hannan and WarneSmith 2009 ). Further, in compliance with the theory on HPWSs, Cochlear uses employee and executive share option plans. Moreover, level 3 staff and above are entitled to short-term incentive program; eighty per cent of that bonus is based on company performance and twenty per cent on individual performance as measured through the biannual Performance Development Review (PDR). The PDR in Cochlear is compulsory for all staff from a team leader level and above and assesses both performance and behaviours. It works on a five-level scale 'both for performance and for behaviours…how you achieved those objectives, how you delivered those objectives' (Senior VP M&L). While the bonus is primarily calculated on performance, if the desired behaviour is not exhibited, then the employee will not get it (Senior VPM&L).
The incentives described above are not available to production employees. Nonetheless, according to the Senior VP M&L team members and team leaders are eligible for a quarterly bonus. The Head of M&L explained that a weekly audit is performed on a team level to determine eligibility for the bonus. The audit examines "teamwork, housekeeping, workplace organisation philosophy and standardisation of the workplace" (production manager). The rationale behind the bonus being based on the above instead of productivity improvements is that the criteria are within employees' control: "they might not have control over supply of parts or equipment breakdowns and things like that" (Head of M&L). However, the extent to which this rationale was understood by employees is debateable as production managers
claimed that "as long as you do your job you get it" (production manager). As such, at the time of the interviews a production manager highlighted that because everyone gets the quarterly bonus "it has become an expectation as opposed to an incentive".
Non-financial rewards are not particularly popular in Cochlear. The Senior VP (M&L) maintained that top performers are "recognised" either weekly or bi-weekly with "a round of applause in a meeting". Production staff interviewed spoke highly of the annual Christmas party and the annual Ping-Pong competition and the Senior VP (M&L) mentioned that for every five years of service team members get a plaque and a voucher from a popular department store. When asked as to why non-monetary rewards are not used more extensively, production managers claimed that singling out individuals would go against the cultural value of "fairness" that is prevalent in Cochlear. Also, because performance on the line is measured on a team level isolating individual performers is difficult: "the feedback comes back very quickly. What about us?" (production manager).
Formal and informal communication
In In 2009, the ECC had twelve members: it was chaired by the four production managers, and attended by the occupational health and safety manager and the Head of M&L (HR Manager, M&L). There were six employee representatives who were nominated by their peers (ECC member). As it currently stands, the ECC has nine employee representatives for a three year term and includes shift supervisors, a new hierarchical level introduced to cope with the increasing demand for the product. Cochlear provides training to the employee representatives, which includes an understanding of the topics appropriate to be raised in the ECC context. For example, the HR Manager (M&L) was adamant that the ECC is not the appropriate context to discuss problems with specific individuals in a shift and/or area. In 2009, the committee was meeting once a month for two hours; however in 2012, due to the product recall, this meeting was shortened to one hour a month. Employee representatives are paid overtime to attend, if the forthcoming scheduled meeting is not in their shift.
While the majority of the ECC meetings focused on the social aspect of work (Taras and Kaufman, 2006) such as the Ping-Pong competition, lunch room cleanliness and provisions, and parking, some issues of substance were discussed the most prominent being changes to the classification matrix. In 2009, the HR Manager (M&L) recalled that concerns were brought to management via the ECC about Time To Proficiency (TTP), the point system used for staff accreditation, not matching the actual requirements of the job and resulting in dissatisfaction among manufacturing staff. As a result, the classification matrix changed to recognise those processes that are more complex. The HR Manager (M&L) highlighted this was a particularly successful outcome, and as a result, the issue of accreditation was being further explored with other production areas, though, not through the ECC but through focus groups. In 2012 topics were largely the same, with the addition of employee shares and the employee bonus scheme (in terms of its timing).
To ensure that Cochlear employees are aware of the issues discussed in the ECC, copies of the minutes are provided in the lunchroom. Moreover, each employee rep personally informs his/her team/ area in the weekly team meeting that follow the ECC meeting. The ECC members we interviewed took a lot of pride in their role and saw themselves as the voice of workers:
"we are the voice [of workers]. We are the messengers. So I am really proud to be in the ECC because it's good for us… It's also good for the company. Otherwise, if we don't have a committee, then we don't know what's really going on" (ECC member). On the other hand, in our 2009 interview the Head of M&L was critical of the ECC arguing that the focus on "parties and barbeques" did not capture substantive issues regarding everyday work on the line, including concerns about certain team leaders showing favouritism to some operators, thus disadvantaging others. However, he claimed that the reason behind the emphasis given on such "silly" issues was that "our employees are generally happy".
In addition to the ECC and in their effort to give voice to staff who "are not comfortable going to the rep or for people who are shy, don't feel comfortable with their level of English" (Senior 
Discussion
Our paper has presented HRM practices adopted in Cochlear, a highly successful Australian medical device manufacturer. The practices described above, in combination with operational changes that were taken up as part of the change to lean manufacturing, transformed Cochlear to a High Performance Work System and saw the company's productivity more than quadruple: The case study evidence presented in this paper highlights a number of issues regarding a manufacturing company's implementation of lean and transition to a HPWS. First, the case study suggests that lean requires a change in the management of employees (Tortorella and Fogliatto, 2014) in that companies should communicate with, remunerate, train and equip shopfloor workers so that they have ownership of the production process (Gollan and Davis, 1999) . West and Patterson (1998) suggest that encouraging employees on the lower hierarchical levels to manage their work enables them to recognise problems and generate solutions. The importance of discovering errors quickly, rectifying and learning from them is also emphasised by Weick and Sutcliffe (2007) , who claim that establishing a culture where individuals are not afraid to speak up will make recovering from inevitable errors possible. As evidence demonstrated, Cochlear invested significantly in their production employees through operational training as well as English language training, and leadership skills training for team leaders. Confirming the literature, this investment led to increased problem solving from the direct operators and increased employee responsibility for departmental performance (see for example Challis et al., 2005) .
Second, our case study shows the importance of HRM practices that not only complement the organisational strategy but are consistent with each other. Our argument is that Cochlear understood the importance of viewing and adopting lean practices as a cultural change and proactively acted to bring people along with them during this period of change, instead of imposing lean practices on them, as is often the case. In Cochlear, the HRM practices were designed to facilitate the transition to lean but as importantly, to reinforce the importance that manufacturing operators make for the company's success. Thus, employees are kept informed, are extensively trained and are highly remunerated. Potentially, Cochlear has no other choice, as their production process is still highly manual due to the dexterity required to produce an implant. Regardless of the motivation though, the fact of a successful implementation of lean philosophy companywide with impressive results remains.
Third, Cochlear's approach to the introduction of lean manufacturing coupled with investment on and communication with employees allowed them to overcome resistance to the rather radical change to their operations. Research has shown the detrimental effects on organisational change initiatives that do not involve some form of employee consultation; for example, Kotter (1996 p. 63) argued that "without credible communication, and lots of it, the hearts and minds of the troops are never captured". Similarly, Lewis, Schmisseur, Stephens and Weir (2006, p. 118) highlighted that change agents' principal role is to "promote communication and participation". While the authors recognise that management leads and controls organisational change efforts, they claim that "participation gives members a sense of control and reduces uncertainty about changing circumstances, such that if people can feel part of the implementation process, they will be more committed to the change" (p. 120).
Implications for practice and policy
In our mind, Cochlear's success was partly due to a strong HR department and it is here that we wish to draw practitioners' attention. In our interviews, we found that the HR department at Cochlear was not a support unit but that it was viewed as a value adding function in the organisation. In fact, the significance of the HR department for Cochlear's success was emphasised by the majority of our participants and was even a point of interest in our interview with the CEO who found it "surprising but quite pleasing" that people actually used HR. A development that facilitated the overwhelmingly positive view of HR was the establishment of an HR division in manufacturing. A maintenance engineer with over five years tenure in advice, assistance, I think is a huge difference… Distinctly I think the quality of the advice and the willingness to be involved is certainly there now. That wasn't there in the past… I think the implementation and the delivery have changed hugely in the last few years.
We view the move of HR representatives to manufacturing as a shift that signified that manufacturing operators were indeed significant for Cochlear and in our mind that was an important step in making employees feel valuable and improving trust levels between manufacturing operators and senior management. This is a move that many manufacturers, whether in Australia or overseas, can emulate. While we are cognizant of the costs, both monetary and in time, associated with the design and implementation of good HR practices, our case study shows that, in the long term, the benefits significantly outweigh these costs. It is important here to note that adopting lean practices can only be a long-term commitment if a company expects to see positive results from their efforts (Emiliani, 2003; Gregory, 2002; Liker, 2004) .
There are additional implications for practitioners stemming from our paper. By highlighting that effective management is a key driver for performance, we wish to alert employers to the need to critically examine the practices followed in their firms. In 2009 Green et al. (p. 38) maintained that a number of Australian manufacturers are "unaware of their management standards and are operating under the false premise that their performance is better than it is".
Our findings suggest the need for companies to develop coherent policies, systems and processes that complement and reinforce each other. In addition, our case study suggests that manufacturers should invest in their workforce while adopting operational requirements of lean practices. Further, and similarly to Green et al (2009) we argue that an empowered workforce leads to enhanced sense of accountability which in its turn leads to enhanced productivity. In doing so, manufacturers in Australia and elsewhere can not only enhance the productivity of their workforce and the profitability of their firm, but also lead the way in rebuilding the Australian manufacturing industry as a whole.
Obviously, adequate support from policy makers is required in this regard. As government examines and seeks to rectify the declining rates of Australian productivity, it should consider how to enhance labour market flexibility through an industrial relations system that emphasises collaboration between employers and employees. In addition, investing in education and skills for manufacturing workers is extremely important especially given the job losses that have been sustained over the past few years.
Limitations and directions for future research
Our paper is not without limitations. Our findings cannot be generalised as the data from a single case study is idiosyncratic and the insights generated often inapplicable to other organisations; to that end, we encourage researchers in the discipline to look for other organisations and through qualitative, longitudinal research achieve either literal or theoretical replication (Yin, 2003) . However, our findings contribute to the limited literature on medical device manufacturing firms. Enhancing scholarly knowledge on this sector is significant, especially given the demise of traditional manufacturing in Australia: medical manufacturers have the ability to absorb skills from the automotive industry and add a new manufacturing and skills base through areas like nanotechnology and biomaterials (Williamson, 2013) . To date, limited information exists on this sector and what does exist is limited to the grey literature (Eatock et al., 2009 ). This paper addresses the paucity of data by describing the HR practices that complemented lean operations in one of the most successful Australian manufacturers. In doing so our paper paves the way for theory building in the area.
Specifically, although there is a wealth of knowledge about operational practices that contribute to productivity and technical innovation, our case study suggests that research on manufacturing would benefit from a people management lens. As importantly, our analysis suggests that researchers should examine the interdependencies between operations and people management practices as that leads to more nuanced understanding of the intricacies that make a manufacturer successful. Finally, given that Australia represents a large and highly advanced medical device market, we wish to urge researchers to explore other medical manufacturers and advance the limited knowledge that exists on this promising manufacturing sector.
Conclusion
This paper addresses the Special Issue call for Australian examples of innovative management systems that enable the production of successful products by drawing on a single case study:
medical manufacturer Cochlear which is one of the few Australian firms successful on a global stage. We argued that the human resource management practices followed in the company combined with lean manufacturing principles, transformed Cochlear into a High Performance Work System. Through a qualitative case study we conclude that manufacturing organisations in Australia can learn much from Cochlear, in particular from its holistic approach to lean manufacturing. We argue that in their implementation, Cochlear's management team enriched the traditional understanding of lean and its focus on waste reduction, low cost and quality assurance by adopting people management practices as an integrated component of the overall management capability which allowed their people to grow and develop. It is to this peoplecentric philosophy in conjunction with lean operation that we attribute Cochlear's success.
